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(54) ALUMINUM WIRING AND ITS FORMING METHOD 

(57)Abstract: 

PURPOSE: To obtain an aluminum wiring wherein 
discontinuity troubles due to stress migration and 
electromigration phenomena are not generated, when 
practical current and stress are applied, at the time of 
process and element operation in the manufacuring 
process of a large scale integrated circuit, and obtain 
forming method of the aluminum wiring. 
CONSTITUTION: Al-Sc alloy wherein Sc in the 0.01% to 
0.5% range is added to Al is used as aluminum wiring 
material 4. 8, and the hardness of wiring is increased. 
After an Al-Sc thin film is formed, crystal grain is made 
larger than the wiring width by heat treatment. Thereby 
an aluminum wiring can be formed which has large 
resistance to stress migration and electromigration when 
practical temperature and current stress in a large scale 
integrated circuit is applied. 
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^1 8. 1 9(^?1^^1C{±. mmi&S.i 300Vi)-h550X:(D 

So iOJ^^sSS-ffiv^TtJ^'g-. A 1 - S c-6-^W/6^fl5S 

t$?t'5r*«'>.jta?tts/c*. mm<Di§.nr-A I - 
s c 'g-^m<^^Ki:**®i i? . mm^i 3 A 1 - S c 

BB«ai 9 ^^^Kmii>Ti^tri:ti)^mzfkZ,o A 1 - S 
c-a-^Se^^l 8. 1 9(Dm^ii. O.Sf^m-i^hl.OfimKB 
^-fSo t7t. A 1 - S c -^^ISiisa 1 8 . 19f±. 

[0 0 4 11 mzmi 4 cT'fiBr^;^«W2:s:y=^A i - 

S c %^mk 18.19 ±lC®f^i^JK 5 L. ^ 

r^l6#l^ 5 <^)TO'fl:*^T do SMi^mstctiy^X-^ 
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[0 0 4 21 ^>ClClli 1 4 dT^i;^^^'-> ^' V >^*^SF*3T 

JS^cO^Biaatr^fv^ -eom, )iHi^)K5±lcA 1 

-Sc'&#@2m2 0. 2 1 ?:®fiS;'t-&o A 1 -S c-g-^ 
Se^2 0. 2 1 <0?^^S;icfi. A 1 -S c-B-#Eiai 8. 

1 9<7)?^fife:5^Slcov^-C^L/cJ;dl-. *^zaE*300 
'Ois-h 55010 <D W ICi^^F L fz^m^W&i'k^ ^7.^^y 

v^-'a^fflv^i-o C:iO?g^fe?rfflWc^-6-> A 1 - 

«oi§s-eA 1 - s c ^g-^moiit&Sbd^te^: ») . 6 

A 1 - S c -^^Kiit 2 0 S-^^lcaae>2»tr i t :6«Brtg 
• lc:fe-5,o A 1 -S C'^^@E^2 0. 2 10)¥$(i. 0.3 
//m:6^?>1.5/iffllwtgfe-rSo * Jt. Al-Sc-g-^BB^ 

2 0. 2 U*. y it\ 'J V^^^^-f -ftt K^WJ^-;'f- 

[0 0 4 3] ftf^lc. H 1 4 e "CJiP ^-i-^7^iv' 'J n > 

20 [0 0 4 41 :&i3. ■^mMmz^'^^xM.. m i e fc^L 
fzi~o\z^ A I - S c %^WM. 18. 19. 20. 21 
SrJ^BKi-'SltrtC. T i . T i N. T i W. W. T i S i 
2. WSi2. Mo.MoSi 2^C0#S)K 2 2. 2 3. 
2 4. 2 5 *?i^^UTi)B.Vio iC9*&^t±. Al-Sc 

«tc?ti-*A 1 -S c-6-&m«5J&*tS-a:»t-c. «ie)^S» 
[0 0 4 51 4 ) H 1 7 \±^%^(r>-mm 4 

30 -5,0 V'j3>-^«l±(O|60M2llil^WlC^TP$fL/i 

rrv^^ h'*-;V3 ^^\^XW-^ 5 0niii<9S c»^2 6 
^V^rjJ^ 4 0 Onm(^A 1 -1«S i -0.5XC 
U'i§^5ij||2 7. § fjj:: 1 OnmWS clcil2 8:6^?>^:^) 

a« » 1 T ;v 5 @S^:6«ltrfB V 'J n > 1 $ tt. 

$ h n 1 T ;v 5 B5^{ie r^^m 5 ic □ $ 

^7?r:^hLr. 5 OnmS c^M2 9. SOOnmOA 
1 -1%S i -0.5%C u^^??M3 Oisitf 1 OnmS c» 
M3 1 2 t;1' 5 se*aic^M$tt, ^:tut> 

»m2 7. 3 0O±Tl:iS cmm2 6. 2 8. 2 9. 3 
1 5-:^ L T V- S C i :{i^~7^^|g<^#@t-e* i. o 
1 0 0 4 6 1 11 1 8 tc;$:^BJco|tM1?!l 4 It^ 

m. 5 Onmlp<DS c 2 6. 4 0 OnmJpc^A 1 -1%S 
50 i -0.5%C u'^#aM2 7i5j:r/l OnmS cSlK2 8 ^ 



(8) 



a^m^ 5-211147 
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jK^^y ir-^i,zxy)mmt^ (a) » 

10 0 4 7J y ^ YJ^y^m^ii^ S cmm2 

6. A 1 -IXS i -0.5XC u'g-^^M2 7, S c^^2 

L^^-Smiw. 3 5 0 "0:4^^ 6 0 0 'C<^S;KT|^$!kaS:tf 
S c «:A 1 -IXS i -0.5%C u»m2 Ttf'tCjlfctfeS 

4«-^f'fc-9 (b) o 

(0 0 4 81 MiC, SF^ifS^MS *3^^L, -^-fT*- 

i^TiZi:*)-^^^^ T^-/U6imtb&^. 5 OnmJlS 
c»M2 9s 8 0 OninffA 1 -1%S i -0.5%C u-g-^^ 
MS OiJ JrU'U OnmS c»K3 1 5r;^/N--;' ^^KX i>Jt 
fl|L> 7* h^^^-f-^icj: »} S c^lK2 9, A1-1%S 

i -0.5%C u-g-^^MS S c 311^3 1 ^iPXL/« 

5 o^/i^ib 6 0 o°c<Dfi.;K-e^$a:a^=}fv^. S c *A 1 
-1«S i -0.5%CuSM3 Otflc*2;i!c3 Si^^i^o IE 

t'jJ^fj^^/N'v' v^-va >'JK9tcJ: ^^Wti> 
(c) o 

[0 0 4 9] J^±cOi 9 lc:*:^M^Jf±>. T;l-5BB^t L 
r A 1 -^^t Set *mg«itic$i3-. A 1 ^±W.m^i' 
^mf!!^llS-=ffv^> S c 4-A 1 ^^Semtt^lclliitfe^-l^A 

[0 0 5 0] ^^±IB|iM'P!|t:-ti. A 1 LTA 1 

-1%S i -0.5%C u ^m^^xmMX^fzi)^. A 1 - S i > 
Al-Sc. A 1 -P d55:f<OA l-g-^*fflv»Tibra^ 

JfeM-etiS cMJ¥S-Tg> ±S-€-tL-?^tt5 Onm. 1 Onm 
•c^To;t**> i~2 0 OnmO]Klf-e^T■^■r^E>S:<, 

[0 0 5 1] A 1 -g-^. S c ^±;^/^° 7 fe^ C V 

0-6 0 ox:<o*«za;K-e;^^^°-;' ;5'i-^ A 1 1^ra;^-'^°■;' 

[0 0 5 2] 
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[EI 1 1 ^mM<D%mm 1 lci3ttS#^#^SOT;v5 

[H31 :^^m<D%mmi^z^y^h^m'»M\z^^^z, 
10 [n 4 ] :ifmno:>m.mm 1 ici3it.?.Ai-sc^m<o43o'c^ 
[a 5 ] ^*Bj<^*jiSM 1 \,z^ni>M-o. l5%sc^^m^ 

iJ J: Xf'^^Hs-hm^'-' h v> ^ Al-l«Si-0. 5«Cu. MAlil 

[0 61 :^^m(D%mm \ l-:fe(t^Al-0.15%Sc'S-#M. 

O430*Cl^^aaicJ:-&m^6<Jv- >i£Ja:^'fbiRptta 
[S 7 1 :*:^BjO*JfeM 1 lci3 800nni)pAI-0. 15%Sc 
is J: iy~ts&*:i> ti-ffi e, ttT -l, Al-l%Si-0. 5%C 
20 ^^EAll^<O430'Cit^^^.Sm<O*S^$-7'^•7T-^^-S 
[081 3f:^BJC0|lii^ajl lci3lt^Al-Sc-^#0.6/.m7 
-f^TVF;^^-;^, MJi;400nmcO^|^|fflaei^c7>530'C^^8!! 

[091 :*:|&9I<0*M^«J1 l-i5tt-5>Al-0.15XScs 

S&*fflV^ fj ttr i ;tAl-l%Si-0. 5%Cu-^^tc i: -5^2: V^E^. 

(l^400nm) <7>t?<75530t;fgt^a^<D®«;^-ft4r^ L 
:^0 

[01 0] ;*:^?g<DHM^l lC;felt^l.2//mil)S(^Al-Sc 
-^^SE^, B-rfm-^m^^ hfi-Xh TtAl-Si-Cu-a-^Bfi^cD 
30 x.Vi7Yu-7y(ifV—i/3yS^'&m 

[0111 *IS9?<0|liSiaJ2tC:felt^^«#^«<7)T^V 

5 ^ ABs*^iidS^^i-KE«^0 

■ [0121 IW|**feCTlCi3tt-i.#-*#^««<9T;V'$ri^;A 

[01 31 :ifi^m<o%mm3\,z^n:h§'mmmmT^<r>m 

[0141 ra*J&^?lllci3it^#gBB^«it<OXaWfM0 
■Cafe -So 

[0151 *l&?8<0<lfcO|liS{^lC;6lt^#igie^«3t<^ 

40 iffM0-C*^o 

[0161 |Sl*;teMtC:fett-i.#®K^«iS<^I*Iif®0 

[01 71 :^mM<DmmmAK^ni>^m^M<r>T)v 
[0181 mmmm^z^i'^h^m^mn^izisi^^rs^s, 

[0191 ^*<0:^-atCj:^#^#:«g<J5TA'5->:7A 

[02 01 ^^(onmK^i'f^Tfi^^-^j^mmm^ 

50 2|s:|&?§lCi5{t-2.T;V5-'>AE^^it<^»fffi«^0 
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[1112 11 r)v^^^ 2^h<Di\:^^h. 
1 

2 
3 
4 
5 
6 
7 
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15 1 15%Sc'^^aB*l. 

m 2 SAl-0. 15%Sc^^ES®. 
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10 ^1 SAl-Si-Cu^^SB«a 
1 1 ^2gAl-Si-Cu^#K*l 
1 2 Al-0. IS^Sc-^^Jf M 

1 3 Mtmi-o.msc^^nm 

14,15,16,17 Ti 
18,19,20,21 Al-Sc 
22,23,24,25 
26,28,29,31 Sc 
10 2 7,3 0 Al-l%Si-0.5%Cu>a'^SfK 
^ 3 4,3 5 S c (DWM 
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